Gastro-oesophageal reflux (GOR) disease may cause excessive crying in infants. The role of GOR was evaluated in infant irritability and an attempt was made to define clinical predictors of pathological reflux. Seventy consecutively admitted infants with irritability and presumptive GOR were retrospectively reviewed. All had undergone prolonged oesophageal pH monitoring. Pathological GOR was defined as a fractional reflux time of 210% and was significantly less common in infants under 3 months (one of 24; 4.2%) than in older infants (10 of 46; 21.7%). All infants with pathological GOR presented with frequent vomiting, and 'silent' pathological reflux did not occur. Poor weight gain, feeding refusal, backarching, and sleep disturbance were not significantly associated with pathological GOR. The results suggest that pathological GOR is an unlikely cause of infant irritability under the age of 3 months. (Arch Dis Child 1995; 73: 121-125 (0-91), p=0Q004). There was, however, no significant difference in Z scores for weight for age between the infants with (-0-26 (0-95)) and those without perceived feeding difficulties (-0_27 (0.90), p=0A98).
Crying is a normal form of communication of the young infant. Most parents quickly learn to distinguish between different reasons for crying. Crying patterns during infancy vary with age and usually peak in frequency at about 6 weeks to 3 months, with the majority of crying episodes occurring in the late afternoon and early evening hours.' 2 Terms such as infantile colic, infant irritability, or excessive crying describe the common phenomenon of paroxysmal episodes of apparently unexplained prolonged crying during early infancy. In infants under 3 months of age, crying for more than three hours per day on more than three days a week is considered pathological.3 Excessive crying often creates stress and anxiety in the family which may have adverse effects on the often already overstimulated infant.4 5 The response of parents to an infant with excessive crying is significantly influenced by their social network, and mothers of first born infants are more likely to seek medical advice. 2 Psychosocial factors such as stress or physical symptoms during pregnancy, dissatisfaction with the sexual relationship, and negative experiences during childbirth have been found to be associated with an increased risk of developing infantile colic. 6 Maternal depression during pregnancy7 or the posmnatal period8 may also adversely affect the mother-child relationship and result in excessive crying.
The term 'colic' implies that infant irritability is related to colonic spasm or flatulence. The issue of whether excessive crying in infancy really is related to episodes of pain or whether it is a predominantly behavioural phenomenon remains unresolved. 9 Organic causes such as urinary tract infections'0 and food intolerancel1 may cause irritable behaviour in some infants, but in the majority of infants no organic cause of excessive crying is found despite extensive medical investigations. 9 In recent years much attention has been focused on the role of gastro-oesophageal reflux (GOR) as a cause of infant irritability. 12 (0-91), p=0Q004). There was, however, no significant difference in Z scores for weight for age between the infants with (-0-26 (0-95)) and those without perceived feeding difficulties (-0_27 (0.90), p=0A98).
OESOPHAGEAL pH MONITORING All 70 infants underwent prolonged oesophageal pH monitoring. The mean duration of There was no significant difference in Z scores for weight for age between infants with or without pathological GOR (fractional reflux time :i¢10%) (-0A49 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) v -0-21 (0 86), p=0 46). Of the 11 infants with pathological reflux only three presented with failure to thrive, and there was no significant association between pathological GOR and failure to thrive (three of 11 v eight of 59, X2= 132, p=0 25).
SYMPTOMS OF GOR
Based on the history and clinical observation during hospital admission, vomiting or regurgitation was graded as either 'frequent vomiting' (that is, occurring after most feeds), or 'infrequent or no vomiting' (table 2). All infants with a fractional reflux time 2 10% presented with frequent vomiting. None of the infants with absent or infrequent vomiting had significant reflux. The association between vomiting and severity of GOR was significant (X2=4*52, p=0 034), and absence of vomiting was a reliable predictor of non-pathological reflux.
Four infants (5.7%) presented with haematemesis. Three had endoscopic evidence of oesophagitis and pathological pH monitoring studies (mean fractional reflux time 15-2 There was a significant association between frequent vomiting and pathologically increased fractional reflux time (> 10%) (X2=4 52, p=0.034).
(6.4)%), and one infant had gastritis and normal oesophageal histology (fractional reflux time 7-6%). Sleep disturbance was observed in 10 infants (14.3%). There was no significant association with the severity of GOR. Five infants had a fractional reflux time of <5%, four of 25-<10%, and one of 2 10% (x2=1-06, p=059).
There was no significant difference in mean fractional reflux time between infants who were breast or bottle fed at the time ofpH monitoring (6&0 (38) v 5-6 (5-0)%, p=0'75) or between infants with and without feeding difficulties (5-6 (4 9)% v 5-7 (4-7)%, p=0 89). Of the 26 infants with backarching during feeding, 15 (57.7%) had a fractional reflux time <5%, seven (26 9%) of 25-<100%, and four (15 4%) of >10% (X2= 0-006, p=0 99). There was no significant difference in fractional reflux time between infants with and without backarching (5-9 (5-2) v 5-5 (4 5), p=0 76 showed only fair agreement (K=0-395, p=0Q02), but a non-significant trend towards The weighted K test showed only fair agreement (K=0 395, p=002). However, total numbers were small and there appeared to be a non-significant trend towards more severe radiological abnormalities in those with pathological reflux. 27 (38-6%) with antacids, 44 (62-9%) with ranitidine, and 49 (70 0%) with cisapride. All 11 infants with significant GOR (fractional reflux time -10%) had been on antireflux treatment until 48 hours before oesophageal pH monitoring (nine on food thickener, six on antacids, nine on cisapride, and eight on ranitidine). Despite this treatment symptoms were inadequately controlled. Of the seven infants with oesophagitis, five were on treatment with cisapride and ranitidine, one infant was on cisapride alone, and one infant on ranitidine alone (table 4).
PROVISIONAL AND FINAL DIAGNOSES
As a result of investigations the provisional diagnosis of irritability associated with pathological GOR was confirmed in 22 of 70 (31.4%) infants. These patients had either moderate to severe reflux on pH monitoring or a close relationship between episodes of reflux and irritability. Antireflux medications were stopped in 20 patients (28-6%), and started in five infants with moderate reflux who were not currently on antireflux medications. One infant was referred for fundoplication at the age of 4-5 months, and one infant was changed from ranitidine to omeprazole.
Discussion
The first aim of our study was to define the role of GOR as a cause of infant irritability. The age distribution in our study was typical of other studies of irritable infants with most infants aged between 2 and 4 months.l1 Pathological GOR was uncommon in the infants under 3 months (one of 24; 4.2%). Furthermore, none of the infants under 3 months had histological evidence of oesophagitis. The usual trend in infancy is for a decline in severity of GOR during the first year of life.'7 The opposite trend in our study suggests that irritability occurring during the first three months, that is in the typical age group for excessive crying, is not usually caused by pathological GOR. About one fifth of the infants aged 3 months or older had pathological reflux, implying that excessive crying is more likely to be associated with pathological GOR in this age group. The higher prevalence in older infants may in part be due to selection bias as patients with significant vomiting were more likely to be referred to a gastroenterologist.
The second aim of our study was to develop clinical predictors of pathological reflux in irritable infants. Haematemesis was associated with oesophagitis in three of four infants and was a useful predictor of excessive GOR. Frequent vomiting or regurgitation was observed in about three quarters of infants. All infants with pathological reflux presented with frequent vomiting, and none of the infants with absent or infrequent vomiting had pathological reflux (table 2). These findings suggest that significant GOR is unlikely in the absence of frequent vomiting and that 'silent' GOR is an uncommon cause of irritability. Other authors have also found that oesophagitis is virtually always associated with frequent vomiting or frank regurgitation in infancy.12 13 16 Half of the infants presented with perceived feeding difficulties. There was no significant difference in age between infants with and without feeding difficulties. Crying and backarching during feeding have recently been proposed as specific symptoms of reflux oesophagitis.27 In our study, backarching was more common in infants with only minor reflux than in those with pathological GOR. About three quarters of infants with a history of backarching had no histological evidence of oesophagitis. Our data on oesophagitis should be interpreted carefully as the majority of infants were on some antireflux medication at the time of hospital admission. Other investigators have found a poor correlation between the presence of oesophagitis and backarching with feeding resistance.15 It appears that although backarching is a recognised symptom of odynophagia due to oesophagitis, it is unrelated to GOR in the majority of irritable infants. Presence or absence of sleep disturbance was also not associated with pathological GOR in our study group. Irritability is equally common in breast and bottle fed infants.9 In our study, 80% of infants were bottle fed at the time of hospital admission. Failure to establish breast feeding was common, but we did not attempt to establish whether this may have adversely affected the mother-child relationship or was secondary to the infant's irritability. Breast and bottle fed infants in the study population had similar degrees of reflux. Other investigators have found that healthy breast fed neonates had a lower incidence of GOR than those who were bottle fed.28 Many of the infants in our study had gone through a series of formula changes for presumed milk intolerance. Some had received up to six different formulas in a short time. Improvement of irritability was often only transient and may have represented a placebo effect.
Failure to thrive is a well recognised complication of pathological GOR.12 13 Poor weight gain results from energy losses due to vomiting and decreased feeding. In our population, about one sixth of infants presented with failure to thrive. We found no association between poor weight gain and the severity of GOR. This finding is probably due to the small numbers of infants with significant GOR in our study, especially in the group under 3 months of age. There was no significant difference in Z scores for weight for age between infants with and without feeding difficulties suggesting that most of these infants maintained a sufficient intake despite their perceived feeding difficulties.
Barium studies have a limited role in the diagnosis of pathological GOR as quantification of reflux is difficult.29 In the 23 infants who underwent a barium swallow agreement with pH monitoring results was only poor to fair. The main role of radiology is to identify anatomical abnormalities such as a hiatus hernia, and it should be complementary to pH monitoring and upper gastrointestinal endoscopy.29
The majority of infants were being treated with antireflux medications at the time of tertiary level referral but remained irritable. The use of antireflux medication bore a poor correlation with the severity of GOR. All 11 infants with significant reflux were on antireflux medications, and more than two thirds of these had received cisapride and/or ranitidine. Only six of 59 infants (10-2%) with non-pathological degrees of reflux (fractional reflux time <10%) were untreated suggesting that a large proportion of infants were treated for reflux unnecessarily.
Parents may experience feelings of failure, anxiety, and distress when unable to console their crying infant. In this situation, if no other organic cause is identified, diagnosis with conditions such as GOR or food intolerance may be a convenient strategy to relieve parental self doubt. Given their relative safety many physicians prescribe antireflux medications generously even if clinical signs of GOR are absent or equivocal. A trial of antireflux medications should, however, be limited in time, and drugs should be discontinued if irritability persists.'3 Our study suggests that pathological GOR is a cause of irritability mainly in infants over 3 months of age who present with overt regurgitative reflux. Oesophageal pH monitoring should not routinely be used to investigate irritable infants under 3 months of age.
